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NEW METEODS OF TESTING AWTTFRICTION ALLOYS

At the Imstitute of Machine Studies, Academy of Sciences USSR, Prof M. M.
Khrushchov defended a éissertation for the degres of Doctor of Technical
Sciences, which was jevoted tc a new mathod of testlng antifriction alloys.
This work hes direct bearing on the solution of the very essential problem
of friction and .weer of metals and vearings. The development of many modern
high-speed motors 15 1imited to a considerable degree by the inadequate re-
liability of the friction components. The investigation of new; more reli-
able antifriction alloys and, \likewise, of alley substitutes, is possible on
the basis of a system developed for their speclal testing.

For the first time, as tke recsylt of many years of experiments Dby Khrushchov
and his associates, the problem of testing antifriction metals and alloys has
been placed on a scientific basis  The entirs work of the author answers the
requirements of Soviet machine tutlding, which is in need of antifriction alloys
with a low tin content or without tin to replace the babbitt with. high+tin con-
tent. in automobile end tractor bearings . The solution of this question re-
guired the working out of the whole complex of questions on the evaluation of
the properties of antifriction alloys and 2180 involved development of new test-
ing methods, ‘as well as the designing of special testing machines.

Khrushchov's work consists of three parts. In the first part, types and
methods of testing are considered with the aid of whick the properties of bear-
ing -alloys can be evaluated and those properties &are also snalyzed which must
be considered the basis for the sstting up of technical conditions in regard
to antifriction alloys or, in general,” for their evaluation.

Khrushchov presents a new concept of antifriction properties of bearing \ "
material. Under conditions of frictiou with boundary lubrication, those !
properties of the material correspond to antifriction properties, which insure {
a lovwer temperature on the friction surface, thus protecting the boundary

lubrication f£ilm from destructlion, and also the property of the material o ‘
form & more stable bourdary lubricetio: film., An antifriction effect corre- !
sponds to properties of the bearing material as & result of which rapid restora- ‘
tion of the boundary film is achieved 11 those places where it has been destroyed

for some reason. This pertains, for instance, to the presence of large pores

on the surface film, or 1n the volume of tie metal, which retain the lubrican‘t.,
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In addition to this, antifrirtion propertcies also involve the property of
bearing materials not to ssize or 0 sti~k to the steel of the shaft after de-
struction in spots of the boundarv lubrication izyer and on unlubricated fric-
tion points, and to guarantee, for the longest possible period, a low friction
coefficient (for instance, = lubricating suhstance of a thin film of lead on a
harder foundation: lead platings, lead hronzes )

The conception of antifriction properties, as presented in Khrushchov's
work, is more general and more thorough than that advanced in previously pro-
posed thecries of antifriction properties . which usually considered indivigual

caser only

Knrushchov s work shows the effect on antifriction properties of the run-
ning-in process of the mcerorelief of the friction surface and of other factors. ‘
The question in regard to the effect, of antifriction properties of an alloy on
the operation of bearings in the region of fluid friction is examined. This
effect is ceused by the fact that with inereased running-in of the bearing and

the resulting changes in the heat conductivity and mechanical properties of the
alloy, the field of possinle combinations of speed and load in which fluid fric-
tion exists is widened with increasad temperature. On consideration of the
effect of the properties of bearing materials on the operation of bearings un-
der various friction conditions, those ganeral properties pertaining to service
are formlated on which the evaluation depenis  Among these are good running-

in properties and hagh fatigue strength

In the second part of the work, the possible methode of testing the running-
in properties of antifriction alloys are investigated and, as the result of
broad experimental investigations, & basic testing method is proposed involving
rubbing out holes in the surface by means of s disk under graduated loads.

running-in is counsidered as. an individual case of wear and
ite direction of the change of conditions on tie
that as the path of friction is increased, the

the specific pressure, and the temperature at the
ch as load, speed, lubri-

The process of
tear, characterized by a defin
friction surface. This means
surface exposed to friction,
points of contact {under ~onstant local conditaons su
cation, etc.) are decreased.

The third part of the work de

alloys for fatigue, exposition of the theory of methods used, and description

of the apparatus which was developed by M M. Khrushchov for testing babbitt-
alloy layers under normal and elevated temperatures. In this part, Khrushchov
analyzes the internal stresses in the babbitt layer, and shows that the magni-
' tude of the internal stresses depends not only on the form and the geometric
dimensions of the bimetallic components, but also on the physical properties
of the babbitt. He showed that, in the course of time, these stresses decrease
because of relaxation, and that their magnitude is such that they have to be
taken into consideration for the determination of the cyclic strength.

als with the question of testing antifriction

One of the wain reasons limiting the use of babbitt in load-carrying bear-
ings of modern internal-combustion transport engines is the destruction of
babbitt alloy because of fatigue An analysis of the defects of bearings led
the author to conclude that the following main types of fatigue manifestations
exist in babbitt: cracks in the babbitt layer occurring as & result of repeated
considerabls deformations of the bearing or the connecting rod, which are lined
with babbitt, and cracks in the babbhitt layer occurring as & result of repeated

considerable pressure in the Jubricated layer (under the influence of fluid

friction). High ir‘ernal stresses in the babbitt, high temperatures of the
bearings during operation, and corrosive effects of the lubricant accelerate

fatigue destruction.
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Khrushchov has developsd twe methods for wechanical testing of phenomenon
of fatigue in antifrictiaon alloys In one of these methods, the testing is
carried out by repeated bending in one plane of flat bimetallic samples which
have the form of beams of equal resistance. Tie test is carried out with s
definite smount of bending, and continues until *he appearance of cracks on
the surface of the metal, which are visible under a magnifying glass. On the
basis of test results, a curve is drawn showing the "logarithm of curvature of
bending” plotted against "logarithm of the number of cycles up to the appesrance
of cracks." The tests can be carried out under different temperatures. This
method is best suited for testing of antifriction alloys for the manufacture of
bearings stamped from bimetallic strips The work presents examples of the
application of this method

In the second fatigue-testing method, the system of the triple-roller
muchine, known from earlier times, is uszd. 1In this method, the test sample
is a thin bimetallic steel-babbitt ring, with the babbitt layer to ‘be tested
lining the inner surface of the ring In this case, the test is carried out
by repeated bending under a given stress.

In the process of fatigue tesiling, many new results, important for science’
and practice, were obtained. In particular, it was shown that the fatigue
strength of a babbitt linipg applied to steel depends on the thickness of the
layer and increases greatly with decreasing thickness of the layer. In con-
nection with the study of the magnitude of the interna)l stresses of bimetallic
plates, Khrushchov was the first to notice increase of the radius of curva-
ture in the case of bimetallic plates, an effect which continues for 3 years
and which is explained by relaxation and creeping

It should be pointed out that British ressarchers, in experiments con-
ducted for the same purpose, failed to discover this effect. This is a clear
indication of their feaulty experimental technique
The new methods of testing antifriction alloys, as developed by Khrushchov,
have been put to practical use in a number of laboratories.
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